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ABSTRACT

This report documents the development of supersonic data bases for five
military operations areas (MOAs) and presents a user's guide to the two
programs that were used to develop the data bases. Data bases were developed
for Holloman, Luke, Oceana, Tyndall and Nellis MOAs. These data bases were
generated on the Tyndall AFB Cyber Computer using two computer programs
(MOAOPS and BOON-MAP) developed by BBN Laboratories that extract and analyze
data from the Tactical Air Crew Training Systems/Air Combat Maneuvering
Instrumentation (TACTS/ACMI) manufactured by Cubic Corporation. The TACTS/ACMI
system digitizes various positional and performance parameters of the aircraft
on the range at frequent intervals for later replay in graphic or tabular form
during aircrew debriefings.

The MOAOPS program extracts information from TACTS/ACHI mission standard
data tapes and compiles a library of engineering data concerning the supersonic
operations. The BOOM-MAP program calculates various statistics on the
supersonic operations. It also calculates expected sonic boom levels on the
ground based on the extracted information.

The results of the work performed on this contract verify the production
capability of the MOAOPS and BOOM-MAP programs for extracting and analyzing
data from TACTS/ACMI data tapes. Output from the BOOM-MAP program in terms of
supersonic and boom producing flight track maps and noise contour maps, provide
the environmental and range planner with important and useful tools to analyze
MOA operations.
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SUMMARY

This report documents the development of supersonic data f , tive
military operations areas (MOAs) and presents a user's guide to the two
programs that were used to develop the data bases. Data bases were developed
for Holloman, Luke, Oceana, Tyndall and Nellis MOAs. These data bases were
generated on the Tyndall AFB Cyber Computer using two computer programs
(MOAOPS and BOOM-MAP) developed by BIN Laboratories that extract and analyze
data from the Tactical Air Crew Training Systems/Air Combat Maneuvering
Instrumentation (TACTS/ACHI) manufactured by Cubic Corporation. The TACTS/ACMI
system digitizes various positional and performance parameters of the aircraft
on the range at frequent intervals for later replay in graphic or tabular form
during aircrew debriefings.

The MOAOPS program extracts information from TACTS/ACMI mission standard
data tapes and compiles a library of engineering data concerning the supersonic
operations. The BOOM-MAP program calculates various statistics on the
supersonic operations. It also calculates expected sonic boom levels on the
ground based on the extracted information.

The MOAOPS program was originally written to read data directly from
TACTS/ACHI mission tapes; however, this was not possible on the Tyndall
computer. Data on the mission tape was first copied to a disk file before
executing the MOAOPS program. This restriction only impacts data extraction
when a single mission is contained on two tapes because of limited storage
capacity on the Tyndall computer. The user must obtain a dedicated disk pack
for two mission tapes.

The results of the work performed on this contract verify the production
capability of the MOAOPS and BOOM-MAP programs for extracting and analyzing
data from TACTS/ACHI data tapes. Output from the BOON-MAP program in terms of
supersonic and boom producing flight track maps and noise contour maps, provide
the environmental and range planner with important and useful tools to analyze
MOA operations.
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oECTION 1. OVEVIKE

This report documents the development of supersonic data bases for

five military operations *areas (MOAs) and presents a usercs guide to

the two programs that were used to develop the data bases. Data

bases were developed for Holloman, Luke, Oceana, Tyndall and Nellis

MOAs. These data bases were generated using two computer programs

(MOAOPS and BOOM-MAP) developed by BBN Laboratories that extract and

analyze data from the Tactical Air Crew Training Systems/Air Combat

Maneuvering Instrumentation (TACTS/ACMI) manufactured by Cubic

Corporation. The TACTS/ACHI system digitizes various positional and

performance parameters of the aircraft on the range at frequent

intervals for later replay in graphic or tabular form during aircrew

debrief ings.

The MOAOPS program extracts information from TACTS/ACMI mission

standard data tapes and compiles a library of information concerning

the supersonic operations. The BOOM-MAP program calculates various

statistics on the supersonic operations. It also calculates expected

sonic boom levels on the ground based on the extracted information.

This work was accomplished using the Tyndall AFB Cyber 170

computer and Calcomp plotter. The two BBN programs, MOAOPS and BOOM-

MAP, required modification before they could be used. Section 2

discusses the generation and modification of the supersonic data bases

using the MOAOP program to extract and modify aircraft mission data

from TACTS/ACMI mission tapes. Section 3 discusses the generation of

output plots using the BOOM-MAP program to analyze the supersonic data

bases and to generate the necessary input files for the General

Purpose Contouring Program (GPCP 11). Appendix A contains examples of

2



output from the MOAOPS program and includes mission and aircraft

indexes for each MOA. Appendix B contains examples of output from the

BOOM-MAP program and plots, depicting supersonic flight cracks, sonic

boom producing flight tracks, overpressure contours, CSEL contours and

CLDN contours obtained from the data bases. Plots are included for

each MOA except Oceana. The BOOM-MAP program would not accept data

from the Oceana LIBRY file. In addition, BOOM-MAP would not accept

some of the data in the Tyndall LIBRY file. These two problems are

being investigated by BBN Laboratories. The user is cautioned that

all plots have been reduced for this report; therefore, the scale is

not accurate. Additional information concerning MOAOP and BOOM-MAP

can be found in the BBN Useros Guide written by Wilby [1].
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SECTION 2 SUPERSONIC DATA BASE GENERATION AND MAINTENANCE

2.1 INTRODUCTION

This section will outline the procedures used to generate the

supersonic data bases for Holloman, Luke, Oceana, Nellis and Tyndall

MOAs. The MOAOP program actually consists of two separate programs:

EXTRACT and DELETE. EXTRACT contains the code to extract data from the

TACTS/ACMI mission tapes and DELETE is used to delete references from

the INDEX file and to change mission names on existing index and

library files. The EXTRACT program generates three files : two index

files ("INDEX" and "MINDEX") and one library file ("LIBRY").

The MINDEX file contains a list of all mission numbers analyzed

from TACTS/ACMI tapes. The MINDEX file serves as a record of missions

analyzed and is updated when additional TACTS/ACMI tapes are read and

when the DELETE program is run in the "CHANGE" mode. MINDEX is not

used by the BOOM-MAP program. The INDEX file contains mission number,

date, mission start and end time, TACTS/ACMI site name and number,

aircraft type and tail number, the total number of records written to

the LIBRY file, and the number of supersonic records written to the

LIBRY file. The LIBRY file contains specific time, position, G load

and velocity for each aircraft. Although aircraft information is

recorded for each aircraft at 100 to 200 millisecond intervals, data

was extracted from the TACTS/ACMI mission tapes at 1.5 second

intervals. Only supersonic data was extracted from the TACTS/ACMI

tapes. However, the EXTRACT program will still create a three record

entry in the LIBRY file for non-supersonic data. Thts.o records can be

delet.d using the DELETE program but they will not cause! jyiy problems

if they are left in the INDEX and LIBRY files.

* 4



2.2 File Management on the Tyndall Cyber

The Tyndall Cyber 170/730 computer, hereafter referred to as Cyber,

current operating system is Nos 2.4.3 level 647. ALL permanent files

on the Cyber are classified according to the manner in which they are

accessed: indirect or direct access. These two access methods should

not be confused with file types. The EXTRACT program generates two

different file types: sequential and direct access. The INDEX and

iBRY files art direct access and the MINDEX file is sequential. The

user is cautioned that a direct access type file e.g., an INDEX or

LIBRY file cannot be altered with a text editor. You can examine a

direct access file with the XEDIT editor but you must exit XEDIT with

0 the "STOP" command. If you exit XEDIT with the "QUIT" command you may

destroy the file key and render the file useless.

The access mode is determined by the command used to make the file

permanent. How the file is made permanent also determines the command

you must enter to access the file. If the user is not familiar with

the permanent file storage and access commands they can be found in

NOS Version 2 Reference Set, Volume 2. The INDEX and LIBRY files are

usually stored as direct access permanent files while the MINDEX file

is stored as an Indirect access file. The Cyber has the NOS/BE

"STORE" command installed which will automatically determine the

storage method depending on file size. The user can store the MINDEX

file as a direct access file.

2.3 Program EXTRACT

2.3.1 General Description

The EXTRACT program reads a TACTS/ACMI Mission Standard Data tape,

extracts relevant information and appends this information to either a

5
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new or existing data base. The TACTS/ACMI mission tapes contain data

on up to 8 instrumented aircraft flying a mission on the MOA. Among

the data collected Is real time information on aircraft position,

velocity and acceleration, updated at intervals of 100 to 200

milliseconds. The program extracts this data at approximately 1.5

second intervals in order to minimize both the time taken to read the

tapes and the quantity of information to be stored. Storage capacity

is extremely limited on the Cyber.

The number of tapes required to record an entire mission depends on

the length of the mission and the number of aircraft involved. The

EXTRACT program is designed to read data directly from TACTS/ACMI

tapes; however, this is not possible on the Cyber. The TACTS/ACMI

* tape must be copied to a disk file before the data can be extracted.

This does not cause any difficulty unless a single mission is on two

tapes. Because of the size of the disk file generated by two

TACTS/ACMI tapes, the user must obtain a dedicated disk pack and

increased storage allocation from AFESC/SI. This assume; the user is

using the Tyndall Cyber.

The information is then appended to either a new or an existing

library file, which accumulates the information from all the mission

tapes analyzed. The library file is indexed, so that a particular

mission, aircraft type, etc., can be accessed by the sonic boom

analysis program.

rwo index files are formed. The mission index file (MINDEX)

contains only the mission names, dates and site location for all the

tapes analyzed. The second index (INDEX) contains information on

every aircraft flying for every mission analyzed, such as aircraft

type, aircraft tail number, starting and ending time of the mission.

6



Each entry in this index file is associated with a time series of data

stored in the library file, and the appropriate record numbers for the

library file access are stored in the index file. This index file is

then used by the sonic boom analysis program to retrieve the

appropriate flights to be analyzed.

During a mission, it is possible that changes may occur in the

aircraft flying, or that erroneous data has been included in the

mission tape and later corrected. The program detects any change in

the number of aircraft flying, aircraft type or aircraft tail numbers

and signifies the start of a new mission segment when this occurs.

The index file contains one entry for each aircraft flying in each

mission segment. The library file has an associated time series of

data for each aircraft flying each mission segment.

Two choices are available for the data extraction program.

i. Only supersonic data (M>0.99)may be stored in the

library file or all data (subsonic and supersonic) may be

stored. It is important to keep the index and library files

for these two cases distinctly separate, as the sonic boom

analysis program uses only the supersonic data.

2. The sonic boom analysis program only requires data at

time intervals of approximately 1.5 seconds for reasonable

accuracy. However, an option in the data extraction program

is available to read and store data in the library file at

100 or 200 millisecond intervals. The intention is to make

it possible to analyze a few flight tracks in great detail

if necessary. This option is not recommended for building a

data base of many missions as the quantity of data could

7



become prohibitively large and should not be used for the

BOOM-MAP data base.

In addition to the data extraction program, a program to delete

entries from the index files has been written. The program does not

delete any information from the library file, but deletes the index

entry and all references giving access to the library information

associated with the index entry. The index deletion feature is

necessary in case mission tapes have been analyzed that should not

form part of the permanent data base, or some index entries show

errors that occurred on the TACTS/ACMI tapes.

2.3.2 Program EXTRACT Input Data

Only 5 lines are required for input, each in character form,

contained in apostrophes.

1. 'SUPERSONIC DATA ONLY' or 'ALL DkTA SELECTV10'. The

first option selects dynamic records for Mach number

M)0.99. The second option selects subsonic and

supersonic data, with no restriction on Mach number.

2. 'DATA AT =1 SECOND INTERVALS' or 'ALL DYNAMIC DATA'.

The first option reads dynamic data records at

approximately 1.5 second intervals. The second option

reads all the dynamic data output at 100 or 100

millisecond intervals, but should not be used in

forming the supersonic database for BOOM-MAP.

3. 'NEW INDEX AND LIBRARY FILES rcO Ili. CREATED' or 'OLD

INDEX AND LIBRARY FILES TO BE USED'. The first option

is used only for the first mission tape analyzed in



starting the library and index files. The second

option is used for the second mission tape analyzed and

thereafter.

4. 'FULl, INDEX PRINTED' or 'UPDATED INDEX ONLY'. As many

tapes aire analyzed, the index file may get quite large.

The 'FULL' index prints the whole file, while 'UPDATED'

prints only the mission currently being analyzed.

5. 'ONE = NUHBER OF FIRST TAPE REEL READ' or 'ANY = NUHBER

OF FIRST TAPE REEL READ'. If the option 'ONE' is used,

the program will stop unless tape reel number 1 is

mounted. The option 'ANY', permits any reel number to

be the first tape reel, but multiple tape reels must

still follow in sequence.

2.3.3 Program EXTRACT Batch File Examples

The job control language (JCL) and the input data required to

extract information from a TACTS/ACHI mission tape using the EXTRACT

program is shown in Table 2.1. The batch file in Table 2.1 was used to

analyze the first mission tape for the Tyndall MOA. The index and

library files are all direct access permanent files because the

"DEFINE" command was used to create them. Since the MINDEX is a small

file it could have been declared an indirect access permanent file by

using the "SAVE" command. It is up to the user to determine the

permanent file storage type for the MINDEX file. As mentioned earlier

the size of the INDEX and LIBRY file dictate that these files will be

direct access permanent files. In this example, the file "EXTRACT" in

the statement "GET, LGO - EXTRACT", is the executable code for the

program EXTRACT. The user can compile the DELETE PROGRAM for each run

9
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/JOB
SIECTUM, T400 -

/USER
CIIARGE( *)
SETTL, 5000.

* CREATION BATCH FILE FOR TYNDALL

DEFINE, INDEX=TYNIDEX.
DEFINE, LIBRY=TYNLIB.
DEFINE, HINDEX=TYNMDEX."
LABEL, TAPE, VSN=000004 ,NT, D=PE, LB=KUJ, F=L, PO=R.
COPY, I=TAPE,O=TAPEl,BS=2000.
UNLOAD, APE.
REWIND, APE1.
GE,LGO=EXTRACT.

LDSET, PRESET= ZERO.
LGO( *PL=30000)
RETURN, TAPE1,HINDEX, INDEX, LIBRY.
DAYFILE -
REWIND, OUTPUT.
ROUTE, OUTPUT, DC=PR.
/EOR
'SUPERSONIC DATA ONLY'
'DATA AT>1 SECOND INTERVALS'
'NEW INDEX AND LIBRARY FILES TO BE USED'
'FULL INDEX PRINTED'
'ANY =NUMBER OF FIRST TAPE REEL READ'
/EOF

Table 2.1 Batch file for a creation run.



but is not as efficient as using the LGO FILE. An example of a batch

file to update the Tyndall MOA file is depicted in Table 2.2. The

only change required In the input data is to change "new" to "old" in

the third line. In the JCL, the "DEFINE" commands have been replaced

by "ATTACH" commands because the files were created on the initial

run.

2.3.4 Program EXTRACT Output Data

Examples of the output from program EXTRACT are given in

Appendix A. Table A-I contains information on the mission tape being

analyzed and includes any warning messages that may occur during the

analysis. These include parity errors, unidentified block types,

etc., which may be useful to determine if the data in a mission

segment is suspect. This table should be scrutinized to determine

whether any mission segments should be deleted from the index at a

later date. The possible reasons for deletions are:

1. Obvious errors in aircraft data, such as omission of A/C

type.

2. Many parity errors, indicating a poor quality tape and

insuff icient data.

3. False start of a mission (due to data omission or poor

*O tape) giving a very short initial mission segment,

which could be ignored.

4. No supersonic activity.

Table A-2 is a direct echo of the information stored on the

library file and has been deliberately left in the same format.

Table A-3 is a listing of the index file, either the FULL index

or the UPDATED index only (the mission currently being analyzed), as

specified by the input.

11



/JOB
SPECTUK, T400.

'p /USER
CHARGE(*)
SETTLI 5000.

* UPDATE BATCH FILE FOR TYNDALL

ATC,INDEX=TYNIDEX/H=W.
ATTACH, LIBRY=TYNLIB/M=W.
ATTACH, MINDEX=TYNMDEX/M=W.
LABEL, TAPE, VSN=000004, NT, D=PE,LB=KU ,F=L, PO=R.
COPY, I=TAPE, O=TAPE1, BS=2000.
UNLOAD, APE.
REWIND, TAPEl.
GETS LGO=EXTRACT.
LDSET ,PRESET= ZERO.
LGO( *PL=30000)
RETURN,TAPE1,MINDEX, INDEX,LIBRY.
DAYFILE.
REWIND, OUTPUT.
ROUTE,OJTPUT, DC=PR.
/EOR
'SUPERSONIC DATA ONLY'
'DATA AT> 1 SECOND INTERVALS'
'OLD INDEX AND LIBRARY FILES TO BE USED'
'FULL INDEX PRINTED'
'ANY = NUM~BER OF FIRST TAPE REEL READ'
fEOF

Tablec 2.2 Batch file for an update run.

1 2



Table A-4 is a listing of the mission tapes analyzed for the

database.

The remainder of Appendix A contains current index and mission

index files for aIll five MOAs thtat were created under this contract.

2.4 Program DELETE

2.4.1 General Description

The DELETE program operates in one of two modes: the "delete" mode

and the "change" mode. When using the DELETE program to delete data

from the index file, the job should be run in the batch mode. The

"change" option should be run interactively. In order to delete data

on a specific mission or aircraft from the database 'LIBRY', created

using program EXTRACT, it is only necessary to delete all references

to that specific data from the index files 'INDEX' and 'MINDEX'. The

program DELETE reads the existing files 'INDEX' and 'MINDEX', modifies

them as selected by the input and outputs new files 'INDEXN' and

'MINDEXN' in the same format with the appropriate index entries

deleted.

The file 'INDEXN' should again be defined as a direct access file

for permanent storage if the file 'INDEX' was previously so defined.

The users' permanent file names used for storing the existing files

'INDEX' and 'MINDEX' and the new modified 'INDEXN' and 'HINDEXN' files

should differ. On completion of the program, the output will list the

index entries deleted and this output should be checked before purging

the old 'INDEX' file and thus permanently preventing access to the

deleted entries. Typically the deletions will not be necessary until

the database is to be accessed by the BOOM-MAP program. A copy of the

full, unmodified index should be kept on the back-sip magnetic tape.
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The DELETE program can also be used to change mission names in the

"LIBRY" and "INDEX" files. This feature is extremely useful if you

want to analyze data for a particular type of mission. The change mode

will allow you to change selected mission names. The requested mission

names are changed in the "INDEX" and "LIBRY" files as well as the date

and time in the first record of these two files. Only the date and

time in the first record is changed in the new "MINDEX" file. The

change mode is designed to be operated interactively. A record of all

changes made during the session are written to a local file named

I "TAPE1". An example of file TAPEL will be shown later in Section

2.4.3. This file should be reviewed before the old "LIBRY" and

"INDEX" files are purged and the new files catalogued.

2.4.2 Program DELETE input Data for the "delete" Node

The data for the "delete" mode is input in character strings or

integers, one entry per line. All character strings must be enclosed

within single quotation marks.

'MISSION NAMES TO BE DELETED' (Max No. 25)

'5203-15' An example of a mission name.

• This must match exactly the entries in

* the mission index and library index

*files.

*14



'ENTRY NUMBERS TO BE DELETED' (Max No. 50)

1 Examples of entries to be deleted, one

number per line.

45 These refer to the INDEX file line

numbers.

39

/EOF End of file mark, signified end of entries.

When running the DELETE program in the "change" mode the user will

be prompted for the input. The program asks you to verify that the

correct files were attached. The program then asks for the "INDEX"

file entry number of the mission name you want to change. After

confirming the correct mission name, you are asked to enter the new

mission name. The new mission name is written in the new "LIBRY" and

"INDEX" files.

2.4.3 Program DELETE Batch File Example for -delete" Mode

Table 2.3 shows a sample batch file that can be used by the DELETE

program in the "delete" mode. This example deletes mission numbers

and particular entry numbers in the reference index file. In fact,

this particular example deletes all non-supersonic data from the

Tyndall INDEX file, TYNIDEX, listed in Table A-13. Notice that all

character input data is enclosed in single quotation marks. The entry

numbers should be left justified. There is no need to attach the

15



/JOB
SPECTUN.T400.
/USE.R
CHARGE(*)
SETTL, 5000.

* BATCH FILE FOR DELETE PROGRAM

ATTACH. INDEX=TYNIDEX.
ATTACH.*LIBRY:TYNL IB.
GET, LGO=DELETER.
LDSET *PRESET=4.MR.
LGO( *PL=30000)
DAYFILE.
REWIND. OUTPUT.
ROOTEOUTPUT, DC=PR.
/EOR
' MISSION NMES TO BE DELETED'
'6074-1'
'6169-7'
'6170-7'
'6220-1'
'ENTRY NUMBERS TO BE DELETED'
9
13
14
19
34
35
37
39
40
41
42
44
46
47
52
54
/FOF

Table 2.3 Batch file for running the DELETE program using the
delete mode.
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library file because only the index file is modified; the actual data

remains in the library file. Table 2.4 depicts the commands required

to run the DELETE program in the "change" mode. The files "INDEXN"

and "LIBRYN" are the new index and library ftiles respectively, that

are created. File "fELETER" is the binary executable file for the

DELETE program. All files must be attached before the program is

executed. The last batch command in Table 2.4, "DELETER" executes the

program. Table 2.5 illustrates program prompts from a sample session.

Although the "delete" mode can be run interactively, this part of the

program is not menu driven. It is recommended that the "delete" mode

be run only in the batch mode. When using the "change" mode the

system prompt is a question mark (?). When answering the first prompt

be sure to include your response in single quotation marks ('CIIA').

The program uses the date and time of the INDEX and LIBRY files to

verify that the correct files have been attached. To change a mission

name you must enter the index file entry number for that particular

mission. If there is more than one line number for that mission, each

line must be entered separately. One line number entry will not

change all entries with the same mission number.

If you ente r the wrong line number you can enter "N" when the

user is asked to verify if the correct mission name has been selected.

If a mission number is out of range the program will not accept the

number and will request another value. The program is terminated by

entering a zero (0) for the line number. During the execution of the

program all transactions have been recorded on i local file called

TAPE1. This file should be reviewed before discarding the old I'DEX

and LIBRY files. Of course, the old files can also be retained if the

user wants to keep them. Table 2.6 is an example of file TAPEI.

17
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/ATTACH, INDEX=CEAIDEX/1=R

/DEFINE, INDEXN-NEWIDEX

/ATTACH, LIIRY=CEALIB/H=R

/DEFINE. LII3RYN=NEWLIB

/ATTACH,MINDEX=CEAMDEX/HR

/GET, DELETER

/DELETER

Table 2.4 List of batch commands required to run DELETE
in the 'change' mode.
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RIJN PROGRAM DELETE TO DELETE INDEX ENTRIES AND/OiR MISSION NAMES OR TOCHANGE THE MI-;SION NAME. THE CHANGE MODE I, RUN INTERACTIVELY
WHILE TiE DEI.ETE MODE IS RUN AS A BATCII JOH.

ENTF( INCLUDE QUOTES):
'CIH' - TO RUN THE CHANGE MODE
'MIS' - TO DUN THE DELETE MODE (NOT MENU DRIVEN)

? 'CHA'

ORIGINAL INDEX BEFORE CHANGES. DATE 8/06/24. TIME 13.37.36.
ORIGINAL L1131Y FILE BEFORE CHIANGES. DATE. 66/06/24. TIME 13.37.36.

ARE TIIE ABOVE FILES THlE ONES YOU WANT (YIN)??Y
~COPYING THE INDEX FILE FROM INDEX TO INDEXN.

COPYING TE LIBRY FILE FROM LIBRY TO LIBRYN.

ENTER Till INDEX FILE ENTRY NUMBER OF TIFE MISSION NAME TO BE CHANGED.
ENTER 0 TO EXIT THE CHANGE MODE.

.1

THE CURRENT MISSION NAME FOR ENTRY I IS: LAA603120639
STARTING TIME: 0919 5436 A/C NO. & TYPE: 39 F-4IS THIS T15' CORRECT ENTRY (Y/N)?

? Y

ENTER NEW MISSION NAME -- MAX 16 CIAkRACTERS LEFT JUSTIVIR:

? DACT

MISSION NAME IS: DACT
IS IT OKAY (Y/N)?

LIBRY FILE MISSION NAME IN RECORD 2 IS: LAA6031215639
IS THIS THE CORRECT RECORD (Y/N)?

?Y

MISSION NAME: LAAO3120639 HAS BEEN REPLACED BY
MISSION NAME: DACT IN THE INDEX AND LIBRY FILES.

Table 2.5. Sample Interactive Session Using the CHANGE Mode
of the )ELETE Program.

d0
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ENTER TH[. INDEX FILE ENTRY NUMBER OF THE MISSION HAM TO BE CHANGED.
ENTER 0 TO EXIT TIlE CHANGE MODE.

?3

TIlE CURRENT MISSION NAME FOR ENTRY 3 IS: LAA603120639
STARTING TIME: 0919 5436 A/C NO. & TYPE: 59
I5 THIS THE CORRECT ENTRY (Y/N)?

ENTER NEW MISSION NAME -- MAX 16 CHARACTERS LEFT JUSTIFIED:

MISSION NAME IS: BDFM
IS IT OKAY (Y/N)?
Y

LIORY FILE MISSION NAME IN RECORD 82 IS: LAA603120639
IS TillS TIlE CORRECT RECORD (Y/N)?
Y

ENTER THIE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER 0 TO EXIT THE CHANGE MODE.
?8

TIlE CURRENT MISSION NAME FOR ENTRY 8 IS: LAA603110630
STARTING TIME: 0918 2095 A/C NO. & TYPE: 36 F-14
IS THIS TEe CORRECT ENTRY (Y/N)?

?N

ENTER TIlE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER 0 TO EXIT THE CHANGE MODE.

? 15

THE CURRENT MISSION NAME FOR ENTRY 15 IS: LAA063110630
STARTING TIME: 6914 1392 A/C NO. & TYPE: 59
IS THIS THE CORRECT ENTRY (Y/N)?

?N

ENTER THE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER 6 TO EXIT THE CHANGE MODE.?55

ENTRY NUMBER 55 IS OUT OF RANGE - TRY AGAIN]

ENTER THE INDEX FILE ENTRY NUNER OF THE MISSION NAME TO BE CHANGED.
ENTER 6 TO EXIT THE CHANGE MODE.

CHECK LOG ON FILE TAPE1 BEFORE PURGING THE OLD FILES.

DO NOT FORGET TO REPLACE TUE MINDEXN FILE
AND PURGE TIE MINDEX, INDEX AND LIBRY FILES. AS NEEDED.

Table 2.5. Continued

I
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1 G51/ 6] 2li~Ob 3OCEtINA 81195.4 40947721?3F-4 94Y"4 2 13 to
2 LAA60Z;176'L9 Q,/12/Bh 30CEANA 091IS 4.!Z.94?:212!Z6F-I4 94fH I'S 67 64
3LA6t3 Z469 Q ; f 12/8 30tVANA 8719 4--60947221:39 vir-4 02 21 is
4 LAA6.1;I,20639 OVI/3 ZOC DEANA O91954:4094722I1!,U VF-4 103 46 43

5 LAA60',120639 63/12/136 30CEANA 091954 360947221259 VF-4 141? 55 52
6 LAA603100619 03/10/06 30CEANA I95TI151 -4 71ST 7, 2517 25-4
7 LAA603110630 03/1/86O 30CEANA 8914tZ--91I0706:.'F-I4 94Tif 461 3
8 LAA6231IO&ZO a--/ I 1/06 30CANA 0910ZO950-144442936F-14 94TH 4f,4 3

9LAA60'3110630 23/11/06 30CEANA 0914139201192065: F-4 94TH 467 3 a
10 LAA60:Il@630 03/11/06 30CEANA 091OZ09',944442936F-14 94TH 470 3 a
It LAA60'511630 83/i1/86 30CEANA 091415920920206559 VF-4 473 3 a
12 LAA&031136-- 031111a& 30CEANA 091(120950944442979 VF-4 476 52 49

13 LAAS33tQ&'30 03l/1/6 3OEANA 0691413920918206t59 VF-4 578 3 a
14 LAA603110630 SZ/11/86 30CEANA 0?18095 0944442959 VF-4 531 7 4
15 LAA6031106Za 83/11/186 30CEA-NA Qqt413920956206559 %PF-4 511 3a
16 LAA603111630 OZ/1I US& 30CEANA 091O0 9ZO?44442951 VF-4 541 4 1

LOG OF DELETE PROGRAM CHANGE MODE RUN;

MISSION NAME-. LAA613126119 HAS BEEN REPLACED BY
M15SION NAME: DACT IN T14C INDCX AND LIbRY FILCS.

MISSION NAME: LAA6011206 ;9 IfAS KEN REPLACED BY

..... -............... -

SirIC I6LINO:?OCOR ~ ~ i 6LT/4 INEX FILE TOIBR TA PE.
" FULLLJ Ob/86/.4. 86110/.5.

~13.83.00.
• • SUPERSONIC DATA ONLY

ENTI MISSION tssiIb SITE STARTING FINISHING A/C A/C STARTING NO F NO OF SUPERSONIC

NO NAME DATE NO LOCATION TIME TIM1 TYPE TAIL NO RECORDO NO RIECORIDS RECORDSJ

t"R " SEC "R " SEC
I DACT .I/&3 OCEANA 0919 5436 0947 2212 39 F-4 94TH 2 13 to
2 LAA65120639 03/12/96 3 OCEANA 0919 5436 8947 212 36 F-14 94TH is 67 64
3 LFM Z112/0b 3OCEANA 0919 5436 947 .212 59 VF-4 82 21 IS
4 LAA63;120639 23/12/06 3OCEANA 0919 5436 9947 2212 8 2IF-4 1113 46 4

5 LAA603120639 03/12/06 3 OCEANA 0919 5426 0947 2212 59 VF-4 149 ? 5 52
8 LAA603I2619 83/I1/06 3 OCEANA 1039 597 I121 513 3V -4 7fST 204 2%7 254
7 LAA6W31I166 63/Il/0t 3 OCEANA 0914 392 0918 265 36 F-14 94TH 461 3
6 LAA&%31, 16:1 t/11/O 30 CEAMA 0910 :195 0944 4429 36 F-14 94TH 44 3 a

9 LAA603110632 SZ/21/06 3OCEANA 914 1392 910 M35 39 F-4 94TH 467 3 a
10 LAA6116630 63/11/06 3 OCEANA D 910 295 0944 442 36 F-14 9 4TH 47w 3 0
11 LAA6b31l6063 63/I1/86 3 OCEANA 914 1392 091 265 59 VF-4 47 3 a

12 LAA&3113630 0-/11/0& 3 OCEANA I9tO 29S 0944 44 9 59 -4 476 52 9

13 LAA64311063 03111/6 3 OCEANA 0914 1392 0910 282 6559 VF-4 53V 3 a
14 LAA603II06. 0:;/11/V6 3 OCEANA 0918 0975 0944 44 9 59 VF-4 %31 7 4
15 LAAW60118676 63/11/86 3 OCEANA 0914 1:92 098 20465 59 V5--4 -30 3 a
16 LAAZI3 1636 0:/11/66 ZOCNA 09 V09 95 8944 44:9 %W7-4 54t 4

Table 2.6. Example of TAPE I Produced by the "CHANCE" Mode
of the DELETE Program.
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PRINT THE FIRST LIBRY RECORD FOR EACH MISSION:

THE FIRST TWO FIELDS ARE THE LIORY INDEX ENTRY NUMBER AND

THE FIRST LIBRY FILE RECORD NUMBER FOR THAT MISSION SEGMENT.

INDEX LIBRY MISSION MISSION START A/C A/C

ENTRY START NAME DATE TIME TYPE TAIL NO

1 2 DACT 83/12/86 1919 5436 F-4 94TH

2 15 LAA63120639 93/12/86 0919 54Z6 F-14 94TH

3 92 BF 93/12/86 9919 5436 VF-4

4 193 LAA6e3120639 93/12/86 0919 5436 VF-4

5 149 LAA603120639 03/12/86 0919 5436 VF-4

6 294 LAA663190619 93/10/86 1939 5975 F-4 71ST

7 461 LAA603119638 03/11/96 9914 1392 F-14 94TH

8 464 LAA663110630 13/11/86 9918 295 F-14 94TH

9 467 LAA6@311063 93/11/86 914 1392 F-4 94TH
i 470 LAA66311630 93/11/96 9919 2895 F-14 94TH

11 473 LAA6@311U630 03/11/96 9914 1392 VF-4

12 476 LAA663116639 93/11/86 0918 2095 VF-4
13 528 LAA60311W636 83/11/86 9914 1392 VF-4
14 531 LAA663118630 03/11/96 9919 2995 VF-4
is 538 LAA66311063% 03/11/86 9914 1392 VF-4
16 541 LAA6@3110630 93/11/96 9919 2095 VF-4

* MISSION INDEX FILE *
* UPDATED: 96/16/15. 5
* 13.93.91. 
] SUPERSONIC DATA ONLY *

MISSION MISSION SITE
NAME DATE LOCATION

LAA6@3128639 03/12/96 OCEANA
LAA603199619 93/19/96 OCEANA
LAA6631le630 9 /11/66 OCEANA

CHECK: THE ABOVE MISSION NAME CHANGES BEFORE
PURGING THE OLD MINDEX, INDEX, AND LIBRY FILES.

DCN'T FORGET TO REPLACE THE "MINDEXN" FILE.

EXIT THE CHANGE MODE VERSION OF THE DELETE PROGRAM.

PROGRAM ENDS.

Table 2.6. Continued.
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This particular example was generated using the session depicted in

Table 2.5.
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3.0 DOOM-KAP, SUPEStONIC AIRCRAIT ACTIVITY SMHOARY

AND BOOK STRENGTH ?RKDICTION WROGRAM

3.1 General Description

The BOOM-MAP data analysis computer program accesses the

TACTS/ACMI database generated by the MOAOPS computer program discussed

in Section 2.0. The data analysis program produces statistical and

graphic output describing aircraft position parameters as well as

various measures of predicted boom strength. This program utilizes

the data available in the TACTS/ACHI flight data library to produce

graphic and tabular descriptions of MOA range activity.

Tabular output are produced by the BOOM-MAP program and are

output directly to the line printer. To produce graphic output, BOOM-

MAP creates a file compatible with California Computer Products'

(CALCOMP) General Purpose Contouring Program (GPCP 11). GPCP II reads

this file and generates the necessary plotter directives on file

TAPE It to produce hard copy graphic output.,

Users control the database subset to be extracted frou the

library run through the use of an input data file. Through this file

the user specifies:

1) the name(s) of the MOA ranges to be considered

2) mission names or dates

3) bounding times of day

4) aircraft types (specific tail numbers optional).

Users also specify desired output products. These include:

1) A statistical summary of position, speed, and boom strength

variables. This summary includes distribution functions of range

x-coordinates and y-coordinates, and the aircraft z-coordinate

24



(height above 'he range), all in feet. It also includes a

distribution function of effective height (he). Distribution

functions of mach number, cutoff Mach number and effective Mach

number are- also presented. Estimated boom strength distribution

functions include peak overpressure (in pounds per square foot),

the peak overpressure (in dB, re: 20 micro~ascals), and the

A-weighted sound exposure level (in dB). The estimated boom

strength are those calculated directly below the extended

aircraft flight trajectory. Also included are root mean square

values for effective height, Mach number, effective Mach number,

and cutoff Mach number.

2) A flight track map depicting ground projections of flight paths

during supersonic activity.

3) A flight track map depicting ground projections of flight paths

during sonic boom producing activity.

4) A noise contour map of average C-weighted sound exposure levels

(CSEL).

5) A noise contour map of C-weighted day/night average levels

(CLDN), requiring input of the reference number of daytime

operations which will be used to convert CSEL to CLDN.

6) A noise coitour map of flight averaged peak over-pressures (in

pounds per square foot).

Figure 3.1 presents a functional block diagram of the BOOM-MAP

software package. The user supplied directives (described in detail

in this section) are read first and stored in memory. Information on

the library entries are then read one at a time from the library

index file and the sortie parameters compared with the qualifiers
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provided by the user in the input directives. When a library sortie

meets the screening criteria, its time history file is read from the

library and the flight is processed by the BOOM-HAP program. A

journal is concurrently output to the line printer (one line per
aI

sortie) which identifies the mission name, the date, the site

location, the sortie starting and ending times, the aircraft type andal

tail number, the amount of supersonic time and the amount of boom

producing time. This journal presents users with a complete listing

of all qualifying sorties.

Processing of library data stops when all entries in the index

file have been searched.

When the library index has been exhausted, the program prints the

statistical summary tables (if requested) and then prepares an output

file to the contouring and plotting program, GPCP II. The BOOM-MAP

program then terminates. When GPCP II is called, the file prepared by

BOOM-MAP (TAPEIL) provides a complete input directive list to GPCP.

GPCP then produces flight track and contour maps as requested by the

user.

The files required for input or output by the BOOM-HAP program

are

1) Index file "INDEX" - direct access, record length 98

2) Database file "LIBRY" - direct access, record length 70

3) Two temporary output files TAPE3 and TAPE4 - sequential

4) Output file for input to GPCP II program, TAPElI - sequential
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3.2 3ON0-MAP INPUT DATA

This section presents a user's guide for operating the BOOM-HAP

program. The guide describes the file of Input cards necessary to

control a BOOM-MAP run.

The complete run specification consists of three groups of

information. These groups are:

1) a title card which is printed on all output products.

2) qualifiers used to control the particular flights extracted

from the library.

3) specifiers used to control the particular output products

required by the user.

All input file data cards are free format. That is, data is not

restricted to particular card columns. Instead, a key word at the

beginning of the card specifies the type of data to follow, and

parameter values are simply separated by commas in most cases. Spaces

between parameters are ignored and If the parameter list exceeds the

80 column allowable card width, the user may continue on the next card

without the need for any special continuation characters.

3.2.1 TITLE Card

This card must be the first card in the input file. The key word

"TITLE" followed by a space tells the program to accept up to 70

characters for a title. This title will be printed on all output

products. The format is:

TITLE title of run

3.2.2 Library Data Qualifier Cards

Access to the information stored in the database library is

through the use of qualifier cards. These qualifier cards allow the
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user to specify criteria for records that are to be included for

analysis. The input file may contain from one to five "packets" of

qualifiers, where a packet consists of four of the six available

qualifier input cards. The input cards are "SITE", "MISSION", "DATE",

"TIME", "AIRCRAFT" and "ACWTN". "ACWTN" is the qualifier to call for

aircraft with tail numbers. The input cards must correspond with the

following sequence.

"SITE"

"MISSION" or "DATE"

"TIME"

"AIRCRAFT" or "ACWTN"

Each input card is followed by one or more parameters separated

by a comma or by the word "ALL". The maximum number of parameters

allowed is based on the input card. Note that when specific

parameters (e.g., missions, aircraft, etc.) are specified they must

match exactly the way they are stored in the library index, character

for character. In addition, if a sortie qualifies in more than one

way with the user input directives it will still be included only once

in the analysis.

CARD I: (SITE)

The SITE card allows the specification of 1 or more MOA site

location names in the input file. The user is allowed a maximum of 20

site location names separated by commas. Site names can occur on more

than one line if necessary.

Example: SITE Loc 1, Loc 1, Loc 3,...Loc 20

SITE Loc 1, Loc 2,

Loc 3, ...Loc 20
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The parameter "ALL" is used when all site locations are to be

included.

Example: SITE ALL

CARD II: (HISSION or DATE)

The input card "MISSION" allows the specification of one to ten

mission names separated by commas. Mission names may occur on more

than one line if necessary.

Example: MISSION Name 1, Name 2,...Name 10

-or-

MISSION Name 1,

Name 2,...Name 10

The parameter "ALL" is used when all Missions are to be included.

When the user specifies the "MISSION" card instead of the "DATE" card

for input Card II, all dates are considered legal. Once "MISSION" is

specified in a packet "DATE" is no longer legal.

The input card "DATE" allows for the specification of one to ten

date intervals separated by a comma. Date intervals may occur on more

than one line. A date interval consists of a start date followed by a

hyphen followed by an end date or simply a start date. All dates must

appear as MM/DD/YY format. If only a start date is given, then the

end date will be considered identical to the start date.

Example: DATE 01/21/85-02/1/85, 4/8/85,

7/18/86-7/19/86

The parameter "ALL" may be used when all dates are to be

included. When the user specifies the "DATE" card instead of the
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"MISSION" card as input card II, "MISSION" is no longer legal within

that packet.

CARD III (TIMK)

The input card "TIME" allows for the specification of one to ten

time intervals separated by commas. Time intervals miy occur on more

than one line. A time interval consists of a start time followed by a

hyphen followed by an end time or simply a start time. All times must

appear as HHMM format. If only a start time is given, then the end

time will default to 2359.

Example TIME: 1100-1200, 1300-1330

1400-1500, 1700

The parameter "ALL- is used when all time intervals are to be

included.

CARD IV: AIRCRAFT OR ACUTN

Aircraft may be specified in two ways; either by aircraft type

alone, or by a specific aircraft type and tail number.

The input card "AIRCRAFT" allows the specification of one or more

aircraft types in the input file. The user is allowed a maximum of

ten aircraft types separated by commas. Aircraft types may occur on

more than one line. Once "AIRCRAFT" has been specified, "ACWTN" is no

longer legal within that packet. The parameter "ALL" may be used when

all aircraft types are to be included. When using the parameter "ALL"

on the "AIRCRAFT" card, be sure that there are no blank aircraft type

entries in INDEX file. If there are INDEX entries without an aircraft

type, either specify aircraft type on the "AIRCRAFT" card or use the

DELETE program to delete that particular entry in the INDEX file. The

aircraft type is required to compute peak overpressure values.

Although the program will run, the results may not be accurate. The
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aircraft type must exactly match aircraft types in the "INDEX" files.

For Example: "F15" will cause an error because it is represented as

"F-15" in the "INDEX" files.

Example: AIRCRAFT Type I, Type 2, Type 3,

Type 4...

Example: AIRCRAFT ALL

The input card "ACWTN" allows the specification of one or more

aircraft types followed by their corresponding tail numbers. The user

is allowed a maximum of ten aircraft/tail number pairs separated by

commas. Aircraft/tail number pairs may continue on more than one

line.

Example: ACWTN ACI TNI, AC2 TN2,

AC3 TN3

The parameter "ALL" may be used when all aircraft types and tail

numbers are considered legal. Once "ACWTN" has been used, "AIRCRAFT"

is no longer considered legal. If the user specified "AIRCRAFT" as

input card IV, then all tail numbers are considered to be legal.

3.2.3 Output Product Specification Cards

The type of output data desired by the user is specified by one

or more output specification cards. These cards may be entered in any

order.

"STATS" Card

This card tells the program to print a full statistics summary.

An example of this summary is shown in Tables B-I through B-5 and

includes distribution functions of x, y, and z position variables,

effective height, Mach number, and estimated boom stro'ngth (directly
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below the aircraft). Also included are RMS values of effective

height, Mach number, cutoff Mach number, and effective Mach number.

"MACHTRK" Card

This card directs the program to generate a flight track map

showing those portions of sortie flight tracks where the aircraft Mach

number exceeded 1.0. This card contains one numeric parameter which

specifies the map scale ratio. For example, to produce a map of one

inch equals 10,000 feet the scale ratio is 120,000.

The smallest scale factor possible is 1:2600 feet dictated by the

numerical input limitations to GPCP. The largest realistic scale

factor is 1:45,000 feet, giving a plot approximately 5"x 5" in size.

Example: MACHTRK 120000

"BOOMTRK" Card

This card directs the program to generate a flight track map

V showing those portions of sortie flight tracks where sonic booms were

generated which propagated to the ground. This card contains a

numeric parameter specifying the map scale ratio. For example, a map

of one inch equals 10,000 feet is specified by a scale ratio of

120,000.

Example: BOOMTRK 120000

"CONTOUR" Cards

Contour cards are used to direct the program to produce maps

O depicting contours of equal boom strength. Three different types of

contour maps miy be specified: (1) CSEL, (2) CLDN, and (3) peak

overpressure, in psf. The CONTOUR cards contain a number of

parameters which must be entered in a specific order.
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CSEL contour maps are specified using the keyword CONTOUR

followed by CSEL. Additional parameters must be separated by commas,

and must be input in the following order. The first is the scale

ratio of the contour map (see MACHTRK or BOOMTRK cards for a

description of the scale ratio). Following the scale ratio at least

one (up to a maximum of 20) CSEL contour values must be specified.

Example: CONTOUR CSEL, 120000, 95, 100, 105

Peak overpressure contour maps are specified using the keyword

CONTOUR followed by PKOP. Additional parameters must be separated by

commas, and are input in the same order as with CSEL contours. The

first parameter is the scale ratio of the contour map. Following this

parameter must be at least one (up to a maximum of 20) peak

overpressure contour values in pounds per square foot. Fractional

values are acceptable but the program rounds the user specified values

to the nearest tenth of a psf for plotting purposes.

Example: CONTOUR PKOP, 120000, 0.5, 0.8, 1.0, 2.0

CLDN contour maps are specified using the keyword CONTOUR

followed by CLDN. Additional parameters must be separated by commas

and must be input in the following order. The first parameter is the

map scale ratio. The second parameter is the reference number of

daytime operations which will be used on a 10 log (N) basis to convert

CSEL values to CLDN. Following these two parameters must be at least

one (up to a maximum of 19) CLON contour valites to be plotted.

Example: CONTOUR CLDN, 120000, 44.5, 55, 60, 65, 70, 75

"WIDTII" Card

The WIDTH card contains a single parameter which tells the

plotting software the paper width (in inches) of the plotting device
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used for the map output products. If the paper width is too narrow to

accommodate the entire map, the plot software will automatically split

the map into several panels which can then be assembled to form the

full size map. This card may appear anywhere amongst the output

product specification cards or immediately preceding them. The

default width if this card is omitted is 34 inches. The default value

was changed from 36 inches contained in the original BBN program

4 delivered to the Air Force. Thirty-four inches is the maximum

plotting area available on the Tyndall Calcomp plotter.

Example: WIDTH 30

3.2.4 Input Example

The following are examples of input data. The first example is a

simple case. The second example shows effective use of the data

qualifier cards.

Example 1: Shown below is the input data deck for a

relatively simple case:

TITLE NELLIS MOA -- ALL ACTIVITY

SITE NELLIS

MISSION ALL.

TIME ALL

AIRCRAFT ALL

STATS

MACHTRK 96000

In this example the title printed on all output is "NELLIS MOA--

ALL ACTIVITY".
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The processing software will utilize data only from the NELLIS

MOA site. It will, however, select all missions, times of day, and

aircraft types. For output products the statistics package will be

printed and a map showing flight tracks where aircraft exceeded Mach

1.0 will be plotted to a scale of I inch equals 8000 feet.

Example 2: In this example more explicit input qualifiers

have been specified.

TITLE HOLLOMAN MOA

SITE HOLLOMAN

MISSION 5284711-14DA, 5282717-20GI

TIME 0700-2159

AIRCRAFT F-15, F-4

SITE HOLLOMAN

MISSION 5282723-26RO

TIME 0700-2159

AIRCRAFr ALL

BOOMTRK 9600

CONTOUR CSEL 96000, 95, 100, 105

CONTOUR CLDN 9600, 15.2, 65, 70, 75

In this example the title "HOLLOMAN MOA" will be printed on all

output products. In contrast to the first example, the program will

be fairly selective about the data it extracts from the library. Two

packets of data qualifiers are included. Thus the program will select

data from the library when either of the two packet conditions are

met. It will select daL when
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a) the site name is HOLLOMAN, and the mission numbers are

52847LI-14DA or 5282717-20GI, and the mission starting

time is between 0700 and 2159, and the aircraft type is

Ian F-15 or F-4.

or when

b) the site name is HOLLOMAN, and the mission name is

5282723-26RO, and the mission starting time is between

0700 and 2159 for any aircraft sortie meeting these

conditions.

The output products will include a flight track map of boom

producing track segments to a scale of 1 inch equals 8000 feet. Two

contour maps will be plotted. The first will be a CSEL contour map to

a scale of 1 inch equals 8000 feet, containing the 65, 70, and 75 dB

contours. The second will be a CLDN contour map also plotted to a

scale of 1 inch equals 8000 feet. The reference number of daily

operations is 25.2 sorties and the desired contours are 65, 70 and 75

dB.

3.3 100K-MAP File Examples

Table 3.1 shows the JCL and data input for a sample BOOM-MAP

case. Only the INDEX and LIBRY files need to be attached. Files

TAPE 3 and TAPE 4 are temporary files containing grid data and can be

saved if the user desires.

In this sample, TAPEIL, the GPCPII plot file is saved for review

as file UNIT1l. If the user requests statistical output by including

the "STATS" card, the output can be printed or saved as a disk file on

both. File "BOOMLGO" is the binary executable file of the BOOM-MAP

program. File TAPE9T is the executable file used by the CALCOMP

plotter to generate the plots.
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/JOB
SPFCTLJN.

CHARGF(*I)
SETTrL( 5000X)
SETASL(*I)
SETJSL(A')
ATTACH, INDEX=TYNIDEX.
ATTACHI,LIBRY=TYNLIB.
ATTACH * LG0LBOOM2GO.
MAP,ON.
MAP, PART.
LDSET (PRESF;E--ZEI.RO)
LGO.
RE W I ND), TA PE II
C0PYIW.TAPEl UNIT11.
STOR,UNIT1l.
REWIND, TAPE11.
REWIND, T~kPF3.
REWIND, TAPE4.
STORE, APE3.
STOREJ.APE 4.
ATTACH. GPCP2/UN=APPLLIB/NA.
COPYEI ,GPCP2, ABS.*VERIFY.
RETURN,GPCP2.
REWIND. ABS.
ABS.TAPE11,JUNK.
REWIND, APE9.
COPYEI ,TAPE9,*TAPE9T,*VERIFY.

STORE,TAPE9T.
STORE, JUNK.
DAYFILE.
REWIND,*OUTPUT -
ROIJTE,OUTPUT, DC=PR.
/EOR
/NOSXQ
TITLE TYNDALL. MOA - ALL MISSIONS AS OF 8/21/86
SITE TYNDArLL
MISSION ALL
TIKE- ALI.
AIRCRAFT F-4,F-15,F-16,F-18
NACIITRK 30000
MACIITRK 30000
nOOMTRK 300~000
CONTOUR CSEL, 300000, 105, 115. 125, 135, 145
CONTOUR PKOP, 300000, 0.5, 1.0. 1.5, 2.0
CONTOUjR (:LDN, 300000, 10, 55, 65, 75, 85

STAT

Table. :1. 1 Htch file example to run DOOM-HAP.
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3.4 DOO*M-AP Output

An examplo of BOOM-MAP output is shown in Appendix B. Table B-1

depicts the first output page echoes the input specification cards

provided by the user. It also summarizes in table form the library

qualifier information which will be used to select specific flight

data from the library for processing. The second page echoes the

specific flights selected from the data base which qualify for

processing based on the user supplied input specifications and is

shown in Table B-2.

p. The third page (Table B-3) contains distribution functions of

distance, speed, and overpressure variables for times during which the

aircraft Mach number is greater than cutoff. Each distribution

function contains a number of histogram cells of specified cell size.

the first and last cells are underrange and overrange cells used to

collect the tails of the distribution which lie outside the expected

range of the particular parameter. the remaining cells are of

specific parameter range (identified as cell size in the printout).

For example, cell number N extends from

Lower bound [lower band cell 21 + (N-2) [cell size)
to Upper bound - [lower band cell 2] + (N-2) (cell size]

Each cril contains the number of occurrences of the parameter in

the cell range at one second intervals. That is, the number contained

in cell N is the number of seconds the parameter was observed in the

cell parameter range.

The eleven parameters, defined in Appendix A, are:

1) range x-coordinate in feet (range: -132,000 to +132,000 feet)

2) range y-coordinate in feet (range: -132,000 to +132,000 feet)

3) aircraft height above range center altitude in feet

39



(range: 750 to 50750 feet)

4) aircraft effecrive height, he, above range center altitude

in feet (range: 0 to 50000 feet)

5) aircraft Mach number (range: 1.00 to 2.14)

6) aircraft cutoff Mach number (range: 1.00 to 2.14)

7) aircraft effective Mach number (range: 1.00 to 2.14)

8) boom strength overpressure tinder the projected flight path

in pounds per square foot (range: 0.00 to 14.25 psf)

9) boom strength overpressure under the projected flight path

in dB re: 20 micro Pascals (range: 115.0 to 153.5 dB)

10) C-weighted sound exposure level under the projected flight

path in dB (range: 90.0 to 128.5 dB)

11) A-weighted sound exposure level under the projected flight

path in dB (range: 80.0 to 118.5 dB)

The fourth and fifth pages shown in Table B-4 and B-5

respectively are a combined two-dimensional distribution function of

the x/y range coordinates, parameters i and 2 on the previous page.

This distribution function shows the spatial distribution of aircraft

position during boom producing activity. Cells I and 52 in both

dimensions are the underrange and overrange tails of the

distribution. In the x-direction cells I through 30 are shown in the

first half of the table; cells 31 through 52 in the second half.

Examples of the flight track and contour maps output by GPCP II

for four MOAs are also shown. Map annotation in the title block

indicates the type of map plotted. Range coordinates are plotted on

the left and top of the map, and a cross is plotted at the range

center (coordinates x = 0, y = 0). The y-axis points true north, and
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the latitude and longitude of the range center are given in the title

block.
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Table A-I. Analysis of Mission Tape Analyzed.

LIBRAP.Y TAP- L!STM4G, PREC3O mo S1*2 ONWA33
T114E NC. IG E POS!TTO1F DOIVE/CL!Ma NORMAL

TrME~ MOC- ,4IG PST ,F T A N3LE VELOCITY,FT/SEC ACCELHR 4 S NO X Y Z (DES) X y Z G

6218-7 O3/36/661.33S 23F-6 GJIF
11TYNW)ALL 35 " L I&SUP
1 025795 3 0
621-7 05/06/614335C23F-16 G:Ir
1TVN1 LLL 35 1 2 4SUP
15025795 3 a6215,'- ?" 13/3)6/!6 1963351 23F-16 W4AI
I1TYN3.LL 36 1 3 4UP

14.'10965 1,307 3533. -175SE. 169)3: -31.6 517. -?04, -53?. .0671'14C95 1.O.5 37268. -18518. :628?. -32.s 501. -716. -563. .62714(.11235 1.081 37957. -19529. 154r2. -33.3 430. -738, -552. 1.00514.11365 1.1iG 3356-. -20504. 14712. -33.9 459. -753. -5;5. .6891..4.111.95 1.102 33117. "21549. 13918. -a7.5 400. -557. -493. 5.5
iS5a25' 5 8 56 218-7 05/06 /8 616335023F-16 W4 AllII TY4I3ALL 36 1 4 ',SUr
1,325735 3 0

Table A-2. Data Written to the LIBRY File.
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MISS!O, INDEX FILE
UPDATED: 86/03/21. *

" 09.22,50.
SSUPER3NIC DATA ONLY *

MISSION MISSION SITE
NAME 0 . TE LOCATION

5074-1 03/17/86 TYNCALL
6073-9 03/14/86 TYNDALL
6169-6 06/13/86 TYNDALL
6169-8 06/13/86 TY.MOALL
6169-7 06/18/86 TYNDALL
6170-7 06/191/6 TYNOALL
6170-1 06/19/86 TYNDALL
6199-3 07/13/86 TYNDALL
6199-5 07/15/86 TYNDALL
6199-6 07/18/86 TYNOALL
6199-4 07/11/86 TYNDALL
6220-1 08/0e/36 TYNDALL
6218-7 08/05/86 TYNDALL

NUMBER 07 MISSION TAPES ANALYZEO = 13

Table A-4. Data Written to the MINDEX File.
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*INDEX FILE TO LISPARY TAPE*
* FULL INDEX, 86/11/13

* SUPERSONIC DATA ONL.Y *
ENTRY MISSION tISSI0N SITE STARTING FINISHING A/C A/RC STARTING 0 0 OF N OF SUPERSONIC

NO NAMSE DATE NO LOCATION TIM'd TIME TYFE T'AIL NO RE CORD NO RECORDS RECORtDS

MR M SEC MR U SEC
1 61M702-5R00 11/16/69 7 HOLLOIAN 6853 4553 8921 1205 22 F-1S 137 2 27 24
2 6100762-S300 11/16/69 7 HIOLLOIAN 0S5S 45535 921 1265 22 F-t5 le1 29 12 99
3 6100702-3"O0 11/16/69 7 HOLLOMAN GR.3 4555 3921 125 39 F-15 136 131 211 200
4 610M702-5ROO 11/16/69 7 HOLLOMAN 6853 4555 6921 1265 39 F-15 121 342 166 163

5 6167663-6/SN 64/17/ 6 7 HOLLOIAN 1067 181 1351 1141 22 F-15 158 448 214 211
& &10785-6/SN 84/17/06 7 HOLLO.. N 1337 81 1631 6141 22 F-15 124 62 234 231
7 6187603-6/SN 64/17/86 7 HO.LfLANt 1037 101 1051 *141 22 F-15 117 696 96 93
G &t6t879-6iSN 84/17/8b 7 HOLLG"AN 1687 611 1631 0141 22 F-IS 145 992 99 96

9 6107701-4/68 04/17/06 7 HOLLOMAN 1437 0415 117 3 56 21 F-15 096 1661 69 66
18 6107701-4/RO 64/17/86 7 HOLLOMAN 1437 8415 1517 3565 22 F-tI 121 1150 163 166
It 6107701-4/no 04/17/06 7 HOLLOMIAN 1437 8415 3517 3563 22 F-1 133 15313 174 171
12 6167701-4/RO 04/17/86 7 HOLLOIAN' 1437 8415 1317 3565 22 F-IS 131 1487 162 179

13 6887661-4/CO 83/28/86 7 HOLLOIaM 6769 2349 6751 3449 22 F-15 143 1649 66 37
14 6407061-4/CO 03/28/86 7 HOLLOMAN 8769 2349 6751 3449 22 F-5 686 1729 52 49
35 6067801-4/CO 63/29/86 7 HOLLO , 6719 2349 3751 3449 22 F-15 116 1701 162 159
16 687801-4/CO 63/28/86 7' HLLOIAN 6769 2349 6751 3449 22 F-IS 124 1943 138 135

17 5202805-PN. 10/09/65 7 HOLLOMAN 1324 105 1356 2351 22 F-IS 367 2861 45 42
10 5292805-BPA. 1/09/8 7 HOLLOSIAN 1324 1351 1356 2355 22 F-I5 135 2126 66 03
19 5282365-6P. 18/09/83 7 HOLLOrIAN 1324 1531 1356 2351 22 F-1. 3 t 2212 37 34
28 5202805-OPAL 0/09/85 7 HOLLOIAN 1324 1851 5330 2331 22 F-13 116 2249 39 36

21 5204731-140A 10/11/05 7 -HOLLOSIAN 1145 3627 1223 3677 21 F-IS 696 2266 so es
22 5204711-140A 10/11/95 7 HOLLOtiAN 1145 8627 1223 3877 39 F-4 132 2376 55 52
23 5204711-140A 16/11/85 7 HOLLaIAN 1345 8627 1223 3877 38 F-4 146 2431 17 164
24 5264711-140A 18/11/85 7 HOLLOIIAM 1145 8627 1223 387? 21 F-15 too 253M 33 32

25 5202723-2660 10/29/83 7 HOLLIAN 133 2373 5635 4623 22 F-15 133 2373 176 173
26 5262723-26RO 1089/85 7 HOLLOMAN 1333 2373 1605 4623 22 F-15 146 2749 93 67

V 27 5262723-2660 1/09/85 7 HOLLOiSAN 1533 2373 1605 4623 21 F-IS 112 2639 33 30
26 5232723-268 18/09/85 7- HOLLOMAN 1533 2373 1665 4623 21 F-IS 1o 2372 46 45

29 5260721-24 10/87/05 7 HOLLOMIAN 1344 8529 1686 0029 21 F-I5 097 2926 3 a
36 5236721-24 10/07/85 7 HOLLOMIAN 1544 0329 I6&M 6829 21 F-15 099 2923 53 56
SI 328721-24 10/67/8S 7 HOLLOMAN 1544 60529 1638 6629 22 F-1 131 2976 60 365
32 5266723-24 10/67/85 7 HOLLOIAN 1544 629 5666 029 22 F-I 1319 3144 26 265

33 5202717-2601 10/09/M 7 HOLLOIAN 1247 3311 1321 4519 22 F-1 131 3432 13 1
34 5202717-208 18019"5 7 HOLLOF3AN 1247 3511 1321 4319 21 F-1 361 3445 43 46
35 5.262717-2681 16/89/05 7 HOLLOTrAN 1247 3311 1321 4519 21 F-15 134 3469 9t m8
36 5282717-20G1 10/09/05 7 HOLLOPIAN 5247 3511 1321 4519 22 F-15 121 3579 92

Table A-5. Full INDEX File for Holloman MOA.
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* MISSION INDEX FILE *

* UPDATED: 86/10/1. *

* 15:14:30 *

*SUPERSONIC DATA ONLY*

MISSION MISSION SITE
NAME DATE LOCATION

6100702-5ROD 6/69 HOLLOMAN
6107803-6/SN 7/86 HOLLOMAN
6107701-4/RO 7/86 HOLLOMAN
6087801-4/CO 8/86 HOLLOMAN
5282805-BPAL 9/85 HOLLOMAN
5284711-14DA 1/85 HOLLOMAN
5282723-26R0 9/135 HOLLOMAN
5280721-24 7/85 HOLLOMAN
5282717-2061 9/65 HOLLOMAN

NUMBER OF MISSION TAP'ES ANALYZED = 9

Table A-6. Mission Index File for Holloman MOA.

A-5
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TO L*I* Ar; T 1;
FULL INDEX. 06/141/3 [,*%"•3I3.=0,3 2 •

SUPE SONIC DATA ONLY •
..........................

ENTRY MISSION MISSION SITE STARTING FINISHING A/C A/C STARTING NO OF NO Or SUPERSONIC
NO NAME DATE NO LOCATION TIME TIME TYPE TAIL NO RECORD NO AECORDS RECORDS

MR " SEC MR M SEC
6063-11 13/04/86 " LLE 1236 9395 1252 5105 28 F-16 got 2 84 a1

2 6863-11 03/04/06 S LUKE 1236 0385 1252 5103 28 F-16 062 86 33 5
3 6063-11 63/04/66 5 LU.E 1236 63SS 1252 5105 46 1 139 34 6463-11 93/04/6 5 LUKE 1236 £05 1252 5185 47 02 142 3

5 6063-11 03/04/06 5 LUKE 1236 @385 1252 5185 7 F-14 03 145 33 306 463-11 83/04/06 5 LUKE 1236 '383 1252 5185 7 F-14 04 170 37 347 6f62-11 63/a3/06 5 LUWE 1158 1453 1223 1293 28 F-16 330 215 3 8a 41862-11 £3/03/06 5 LU1'E 115 1453 1223 1293 29 F-16 311 210 231 228

9 6062-11 03/83/86 5 LUKE 1150 1433 1223 1293 47 too 449 19 1
10 662-11 03410/86 5 LUKE 1150 1453 1223 1293 47 113 460 a 5It 6163-4 63/04/8 b 8835 4773 8057 3023 22 F-IS 5167 476 48 4512 6063-4 03/04/86 5 LUKE 0835 4773 0857 3823 22 F-I5 5049 524 37 34
t3 6063-4 03/4/186 5 LUKE 0835 4773 0057 3023 32 F-1 383 561 28 17
14 6063-4 03/84/16 5 LUKE 0035 4773 9857 3023 32 F-18 384 81 57 5413 6062-8 83/03/86 5 LUKE 1020 5497 1O55 5107 38 F-Is 7164 638 125 12216 6862-8 03/83/86 5 LUKE 1020 5497 1855 5107 22 F-15 6&82 763 3 a
17 6062-8 03/03/86 5 LUKE 1028 5497 1055 5187 32 F-10 302 766 3 a
18 6862-8 83/03/86 5 LUKE 1028 5497 toss 5107 32 F-tS 388 769 43 4419 5196-18 07/11/85 5 LUKE 1528 5099 1530 4059 22 F-15 7163 012 4 128 3196-18 87/15/85 5 LUKE 1530 4869 1557 1441 22 F-IS 7163 8& 32 49

• 21 5196-18 07/15/85 5 LUKE 1528 5899 1530 4859 • 3849 068 3 022 3196-10 87/15/85 5 LUKE 1530 4069 1557 1441 22 F-15 549 071 72 6923 3196-18 07/135/85 5 LIX:E 1528 5899 1530 4859 15 A-7 406 943 3 a24 3196-18 87/15/83 5 LUKE 1538 4869 1557 1441 15 A-7 46 946 3 a

25 306-10 87/15/03 5 LUKE 1528 389 £530 4059 15 A-7 210 949 3 a26 3196-18 •7/15I83 5 LUKE 153 4469 Is7 144t Is P-7 210 V52 3 827 5283-15 87/22/85 5 LUKE 1356 4433 1428 1971 28 F-lb 118 95 8 4720 5203-15 07/22/85 5 LUKE 1356 4435 1428 1971 28 F-lb 124 £05 143 148

29 5203-15 07/22/'- * LUKE 1356 4435 1420 1971 40 F-4 6353 1140 169 16630 5203-15 07/22/83 5 LUKE 1336 4435 1420 1971 46 F-6 519 1317 139 1631 3283-15 07/22/835 5 LUKE 1356 4435 1428 1971 40 F-4 432 1456 £61 178
32 5203-13 87/22/85 5 LUKE 1356 4435 1428 1971 40 F-4 677 £637 V1 68
33 5197-5-DACT 07/16/83 5 LUKE 054 0247 0933 1957 22 F-IS 3647 1726 113 112, 34 %197-5-DACT 87116185 5 LUKE 804 8247 8933 1937 22 F-15 1063 1843 ISO 11535 5197-5-DACT 07/16/85 5 LUKE 0134 0247 0933 1937 26 F-1 124 1961 186 £0336 5197-5-DACT 07/16/85 5 LUKE 8854 0247 0933 1927 28 F-l6 118 2067 25 22

37 3203-5-DACT 87/22/85 5 LUKE 039 2793 0627 2793 22 F-IS 5049 2092 3 a38 3283-5-DACT 07/22/65 5 LUKE 0027 2793 0639 2793 22 F-IS 5--) 20" 3 a39 5203-5-DACT 67/22/85 5 LUKE 8059 2793 0934 4003 22 F-I% 5049 Z. As 3740 S29,-5-DACT 07/22/85 3 LUKE 0639 2793 0927 2793 28 F +i+ 124 2138 3 a

41 5283-5-DACT 07/22/85 5 LUKE 027 2793 0059 2793 28 F-Ia, I 2141 3 f42 32:63--DACT 17$22/83 S LUKE 0839 2793 0934 4803 26 F-16 124 2144 47 44
43 3203-5-DACT 07122/05 5 LUKE 0839 2793 0027 2793 20 F-l6 £18 2191 3 0
44 Z203-5-DACT 07/22/85 5 LUKE 9027 2793 859 2793 26 F-16 1 2194 3 a

45 320Z-5-DACT 07/22/35 5 LUKE 6859 2793 0934 4003 28 F-lb l3e 2197 102 99

Table A-7. Full INDEX File for Luke MOA.
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* MISSION INDEX FILE *
* UPDATED: 86/10/13 .
• 15:20:12 *
* SUPERSONIC DATA ONLY *

MISSION MISSION SITE
NAME DATE LOCATION

6063-11 4/16 LUKE
6062-11 3/86 LUKE
6063-4 4/86 LUKE
6062-8 3/86 LUKE
5196-18 5/85 LUKE
5203-15 2/85 LUKE
5197-5-DACT 6/85 LUKE
5203-5-DACT 2/85 LUKE

NUMBER OF MISSION TAPES ANALYZED = 8

Table A-8. Mission INDEX File for Luke MOA.
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*INDEX O;ILE TO LIBRARY TAPE*
* FULL INDEXg 06/10/13 *
* 15s47i88

* SUFERSONIC DATA ONLY

ENTRY MISSION MISSION SITE STARTING FINISHING A/C A/C STARTING NO OF NO OF SLFERSON-C
NO NAJE 01 NO LOCATION TIME TIME TYPE TAIL NO RECORD NO RECORDS RECORDS

HR M SEC MR N SEC
1 6874-1 03117/06 11 TYNDALL 0740 1463 8743 1773 33 F-16 LANC 2 3 a
2 6074-1 17/:6 11 TYNDALL 0743 1923 8759 3633 32 F-15 LANC 5 3 a
3 6274-1 3/17/06 I TYNDALL 8740 1463 0743 1773 35 F-16 LANC U 3 8
4 6074-1 83/17/86 11 TYNDALL 0743 1923 8759 3633 35 F-16 LANC Is 3 0

* 5 6674-1 03/17/86 it TYNDALL 8748 1463 8743 1773 35 F-I6 LANC 14 3 a
6 6 6074-1 93/17/66 11 TYNDALL 9743 1923 0759 3633 35 F-16 LANC 17 3 a
7 6874-1 93/17/86 It TYNDALL 0740 1463 8743 1773 35 F-16 LANC 28 3 8
a 6874-1 03/17/86 11 TYNDALL 8743 1923 8759 3633 35 F-16 LAtaC 23 3 8

9 6873-9 63/14/86 i1 TYN4DALL 1522 4613 1349 4333 32 F-1 LANC 26 3
* 10 6073-9 93/14/86 It TYNDALL 1522 4613 1549 4333 35 F-16 LANC 29 to 7

I s1 6873-9 83/14/84 11 TYNDALL . 1522 4613 1549 4333 33 F-16 LANC 39 17 14
12 6073-9 83/t4/86 It TYNDALL 1522 4613 1549 4333 35 F-I6 LANC 56 4 1

13 6073-9 83/14/86 1£ TYNDALL £522 4613 1549 4333 33 F-16 LANC 68 3 a
14 6169-6 06/18/86 11 TYNDALL 1117 5651 1146 4411 16 F-4 CMt0T 63 3 a
15 6169-6 86/18/66 I1 TYNDA.L 1117 5631 1146 4411 19 F-4 CM19T 66 1 8
16 6169-S 86/18/86 It TYNDALL 1353 0243 1429 3823 35 F-16 GRF 77 5 2

17 6169-8 46/18/86 It TYNDALL 1353 0243 1429 3823 32 F-IS GRIF 02 84 8
£8 6169-8 16/18/86 11 TYNDALL 1353 0243 £429 3823 35 F-16 GRUD 166 7 4
19 6169-8 6/18/86 11 TYNDALL 1353 843 1429 3823 32 F-15 GRUG 173 3 a
28 6169-7 86/18/86 I1 TYNDALL 1387 5919 1339 0999 32 F-IS LANC 176 3 a

21 6169-7 06/18/86 It TYNDALL 1387 3919 1339 8999 35 F-16 LANC 179 3 a
22 6169-7 86/18/86 11 TYNDALL 107 5919 1339 0999 32 F-IS LANC 182 3 a
23 6169-7 06/18/86 i1 TYNDALL 1307 5919 1339 0999 32 F-15 LANC 185 3 a
24 6170-7 06/19/86 11 TYNDALL 1221 2169 1259 2229 32 F-I5 CUBI l88 3 a

'A5 617%-7 86/19/86 II TYNDALL 1-21 2169 1"59 2229 35 F-16 CUBI 191 3 a
26 6178-7 86/19/96 It TYNDALL 1221 2169 1259 2229 16 F-4 CHDT 194 3 a
27 6178-7 06/19/86 It TYNDALL 1221 2169 1259 2229 16 F-4 CMDT 197 21 i8
28 6176-1 06/19/86 11 TYNDALL 8748 383 0018 2453 35 F-16 YUKO 210 89 86

29 6178-1 06/19/86 It TYNDALL 8740 303 8818 2453 32 F-IS YVO 367 146 143
38 6178-1 86/19/86 11 TYNDALL 8740 3083 0801 2453 16 F-4 CM9T 433 37 34
31 6178-1 06/19/86 11 TYNDALL 0740 3803 0818 2453 19 F-4 CMT 496 7 4
32 6199-3 87/18/86 11 TYNDALL 0927 1303 10 2283 35 F-16 SPIK 497 221 210

33 6199-3 07/18/86 It TYNDALL 0927 £303 8108 2283 32 F-15 PIIK 710 52 49
34 6199-3 07/18/86 11 TYNDALL 8927 1383 16111 2203 4 A-4 SFIK 778 3 a
!5 6199-5 17/118/6 1 TYNDALL 1350 3557 1336 2627 32 F-15 AUDI 773 3 a
36 6199-3 87/18/86 11 TYNDALL 1356 2757 1422 3867 35 F-06 AUDI 776 47 44

37 6199-S 87/18/86 It TYNDALL 1350 3557 1356 2627 32 F-15 ORNO 823 3 a
30 6199-5 87118/86 it TYNDALL 136 2757 1422 Z67 32 F-1 8,ND 826 17 14
39 6199-5 87/18/86 11 TYNDALL 1350 3557 1356 2627 4 A-4 AUDI 843 3 a
40 6199-5 87118/e6 It TYNDALL 1356 2737 1422 3067 4 A-4 AUDI 846 3 a

41 6199-5 07118/96 11 TYNDALL 1350 3557 1336 2627 2 A-4 ORNO 849 3 0
42 6199-5 07/i9/86 It TYNDALL £356 2757 1422 3867 2 A-4 GRIN0 052 3 a
43 6199-6 67/18/86 it TYNDALL 1441 5543 1516 0483 35 F-16 YUCC 053 22 19
44 6199-6 67/10/86 I1 TYNDALL 1441 5543 1316 0483 32 F-IS YUCC 077 3 a

45 6199-6 07/18/06 11 TYNDALL 1441 5543 1516 8403 32 F-IS YUCC on 47 44
46 6199-4 87/18/86 I1 TYNOALL 1304 3875 1327 4205 32 F-1 LANC 927 3 a
47 6199-4 87/18/86 11 TYNDALL 1284 3873 1327 4285 35 F-16 LANC 938 3 0
40 6228-1 08/88/96 11 TYNDALL 0858 8299 0 0289 35 F-1 ACO 933 3 a

49 6220-1 80/08186 t2 TYNDALL 089 0299 8928 0289 35 F-16 BACO 936 3 a
30 6220-I 88/98/96 It TYNDALL 885e8 8299 0928 0289 32 F-15 AO 939 3 0
51 6218-7 80,66/5 11 TYNDAL£.L 1433 5023 1592 5795 35 F-I6 GRIF 942 3 0
32 6218-7 86/a6/86 11 TYNIDALL 1433 5023 2502 5795 33 F-16 GRIF 943 3 0

53 6218-7 08/06/86 It TYNDALL 1433 5023 1502 5795 36 F-16 WHAM 940 8 5
54 6218-7 41106/86 11 TYNDALL 1433 5823 1502 5795 36 F-lb 04AHM 956 3 0
55 6219-3 08/07/06 It TYNDALL 1001 1855 1020 3615 33 F-I6 INDE 959 13 20
56 6219-3 60/07/86 II TYNDALL 1001 1955 1020 3613 32 F-15 INDE 972 14 21

57 6223-1 08/11/86 It TYNDALL 8755 0777 8626 1587 35 F-16 TA14K 986 111 l08
50 6223-1 00/11/86 It TYNDALL 8755 0737 8026 137 33 F-16 TANK 1297 99 96
59 6223-1 88/11/06 It TYNDALL 6755 0737 0826 187 36 F-16 KARA 1196 84 at
60 6223-1 00/11/86 II TYNDALL 8753 8737 8826 1507 36 F-16 KARA 1296 65 62

Table A-13. Full INDEX File for Tyndall MOA.
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* MISSION INDEX FILE *

* UPDATED: 86/10/13

* 15:47:00 *

*SUPERSONIC DATA ONLY*

MISSION MISSION SITE
*NAME DATE LOCATION

6074-1 7/86 TYNDALL
6073-9 4/86 TYNDALL
6169-6 83/86 TYNDALL
6169-8 8/86 TYNDALL
6169-7 8//86 TYNDALL

-6170-7 9/836 TYNDALL
6170-1 9/86 TYNDALL
6199-3 83/86 TYNDALL
6199-5 8/86 TYNDALL
6199-6 8/86 TYNDALL
6199-4 8/86 TYNDALL
6220-1 6/66 TYNDALL

.*q62183-7 6/86 TYNDALL
6219-3 7/86 TYNDALL
6223-1 1/86 TYNDALL

NUMBER OF MISSION TAPES ANALYZED = 15

a Table A-14. Mission INDEX File for Tyndall MOA.
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APPENDIX B

BOOM-MAP PROGRAM OUTPUT EXAMPLES

NOTE: ALL PLOTS HAVE BEEN REDUCED AND

THE SCALE IS INCORRECT

i
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